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I INTTR().iu CT'ON

A picograta Lad bua inutiated to evalu,.:te che high, strain rate deformation behavior of

Ucdimet- 700, b-ylrmard tung-t-Le over a wv.ide range of temperaTures. The aim of

the prograir. -'s to -2e .elop an ~n.:isvsimple means for dei .raning hot working

parameters of hard-1to-fabrica-,e rnaterials.

if EXPEMENTAL, TvCHNIQUES

J..gh z,'Iain tate wcsi were pef~~on a -nodified constant load creep machine. The

equipment was described in a prrevr'ius prE.Ogress report.

III RESULTS AND DISCUSSION

a) Wor onUlftrnet 700

A second sct of specimens was cut from thbe outs--'de of the ingot with the specimen

ca;-s tangential P.o the ingot surface and perpendic-Aar ~o the ingot axis. The results

differ in somen respects frorn thoso. obtained frori axial specimens. A complete dis-

cussion. of "Juas portion of the wvoll will follow in Lhe nexi. progress iuport. The dis-

cussion wi].] include tihe results of the metallographic 'UnvestigatJ on.

b) Wc,.k on Berylliumn
Table 1 summarizes the results obzained fromn a ben~lu I aumhtprsig h

specimens we;e cut parallel to the dirccdon of pressing. Test ternperatui es covered

the range between 7000 and 14000 F. Tdble I includes tbim :esults of all these tests.

The data points are plotted in Figures 1, 2, and 3.

The results very clearly indicate a strain rate sensitiviiy of the defoirmabill ty of beryl-

lium at all temperature investtgated. At low temperatures - e.g., 7000 F -. the

ductility in terms of total elongation decreases width increasing s1iain rate.* A metal-

lographic investigation shows that ibis dectease in defrinab-11ty is due to the

increasing tendency towards brittle fracture. At higher temperatures - JluO, T' and

higher - the ductility increases with incrocasing strain rate. M./etallographic e-vidence

indicates that interci.ys :aline ciacking (due to creep deformation) is the reason tor

failure at lower strain rat~es,



.n cv~'NI ~:hC om~c~~<over :he w;no~e rancg o Lempefat res, at a given

Z: 0 , j- it,/- lbromne eipz-rent thait there is a maximum of ductility

c.,~tti "14''- The -xq~ of higi, 4 cl.caay is restricted by creep phienoimena at

J he! a.J~L~~ nd h, tiIc L'&cwura phenoiana it lower temperatures (Figure 3).

Acd r, be ;.-ei, fic.., Figuirt; ;. ihe ixktnobetween temperature and deformabillity

*S iiule d4;e,!en' with loiver sire.vi' r e, as the JXoctiliO . Increases with decreasinq

17. o' d.aformaon (e, a., at a teriperatu'-e of 7000 F).

I FUTURE WORK~

Tesi, are in progress on UdiracL '700 withi a specimen axis iarigendonal to the ingoL

surface.

The metall-ography of be-Ivlium is perfected in order to show the vari-ous fracture

mnechanisms wi'trI~ ohotoinicrographs.

A t~ungsten 3%, iol~lbdenurn fingo. has been piepaced by Climax Mo' bdenun Company,

This material will be used for the third iparr. of tnis proqram.



. '. , i. S , Rl v e Tests on Bectlvum 2043 Vacuum Hot 1!-ssina

Tenprratu-e Stress Life Av. Deformation
Code. No _.__ s) Seconds Race in/in/sec. % El. % R.A.

S2 700 ,u, 000 O.008 3.100 2.5 3.9
B3 700 ,.7 500 0.041 1.000 4-2 3.2
B5 700 35,000 2,384 0.026 6.3 6.7
Bi 700 33,000 98,375 0.0016 16.0 21.7
B4 700 33,000 107.53 0.00132 14.2 19.1

Bi5 J000 37,$00 0 038 2.374 9.1 11.3
B16 1000 33,000 0.198 0,697 13.8 16.4
B13 1000 30,000 3.571 0.038 13.7 23.6
B14 1000 27,500 5,577 0,022 12.1 23.6

B0 I00 32, 500 0.060 2.411 14.4 21 1
B6 1100 28,000 0.478 0.276 13.2 19.0
Bll Ui00 22,500 14,886 0.004 7.2 12.5

B19 1200 28,000 0.100 1.260 12.6 19.7
B18 1200 25,000 0.246 0.496 12.2 19.9
B17 1200 20,000 6,878 0.008 5.4 12.9

B9 1300 22,500 01119 1.067 12.7 13.9
B7 1300 20,000 0,232 0.392 9.1 13.6
B8 1300 17,500 0.568 0.114 6.5 7.9

B21 1400 20,000 0.062 1000 6.2 14.3
B20 400 15,000 0.203 0,354 7.2 5.8
B22 1400 10,000 0,881 0.029 2.6 3.9
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Figure 3: Total elongation as a function of test
temperature (strain in/in/sec.)
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